Study Objective: To clarify whether socioeconomic and sex inequalities in poor sleep quality are explained by socioeconomic and sex differences in work and family characteristics. Design: A cross-sectional study. Participants: Three thousand five hundred fifty-six employees (2397 men and 1159 women) aged 20 to 65 years in local government in Japan. Measurements: Respondents completed a self-administered questionnaire that asked about sleep quality, as measured by the Pittsburgh Sleep Quality Index; work characteristics, as measured by the job-demand-control-support model, work hours, and shift work; and family characteristics, such as family structure and family-work conflicts. Results: Lower control at work, higher work demands, lower social support, shorter and longer working hours, shift work, being single, higher family-to-work conflict, and higher work-to-family conflict were independently associated with poorer sleep quality in both men and women. In men, the age-adjusted odds ratio (OR) of low-grade employees for poor sleep quality was 1.64 (95% confidence interval: 1.14-2.36) in comparison with high-grade employees. The difference in sleep was attenuated when work and family characteristics were adjusted for (OR=1.25 [0.84-1.86]). Among women, there was no significant grade difference in sleep. Women tended to have poorer sleep quality than men (the age-adjusted OR=1.75 [1.49-2.06]). The sex difference was attenuated and no longer significant when adjustments were made for work and family characteristics (OR=1.04 [0.85-1.27]).
INTRODUCTION

SLEEP DISTURBANCES ARE COMMON IN THE GENERAL
ADULT POPULATION [1] [2] [3] [4] [5] AND ARE A SIGNIFICANT PREDIC-TOR FOR MORBIDITY AND MORTALITY. [6] [7] [8] In Japan, more than one quarter of the adult population has sleep problems. 1, 2 The situation is quite similar in the United States and several European countries. [3] [4] [5] In 1995, the direct economic costs of insomnia in the United States was estimated to be $13.9 billion a year. 9 The maintenance of better sleep quality may have beneficial effects at the individual and societal levels.
The prevalence of sleep disturbances varies among different socioeconomic status (SES) groups 5, 10, 11 and between men and women. 1 In general, the prevalence of sleep disturbances is higher among lower SES individuals than higher SES individuals. Moore et al 5 reported that low income and low education were associated with poor sleep quality in a community sample of United States adults. In a population of Japanese white-collar workers, Doi et al 10 reported that junior-high or high-school graduates were more likely to experience poor sleep quality than those who attained higher education. During a severe economic recession in Finland, prospectively unemployed blue-collar workers experienced an increase in the level of insomnia and use of hypnotics in comparison with the continuously employed. 11 Van Cauter and Spiegel have also pointed out that poor sleep quality among low SES individuals may play a mediating role in the relationship between SES and health. 12 It is also known that there are clear sex differences in sleep quality. Doi et al 1 found that poor sleep quality was more prevalent among women than men in the Japanese adult population. In addition, it is generally agreed that psychiatric symptoms, including sleep complaints, are more frequently observed among women than men. [13] [14] [15] However, the reasons why low SES individuals and women are more likely to suffer from sleep disturbances are not necessarily clear. Åkerstedt et al reported that hectic work, physically strenuous work, and shift work were significantly associated with disturbed sleep in the Swedish population. 4 Doi, et al 10 reported that psychological stress and job dissatisfaction had links with poor sleep quality in Japanese white-collar employees. Such stressful work environments have often been observed among workers in low-grade employment. 16 Therefore, one possible explanation for social inequalities in sleep is that low SES individuals are more likely to work in such stressful environments.
Family life is another important component of adult life. 17 Employed men and women may have multiple roles as an employee, spouse and parent. Such multiple roles can be hypothesized to have health-promoting or health-damaging impacts. 17 In addition, female participation rates in the labor force have increased over the last couple of decades in many industrialized countries, 18 while the time devoted to taking care of children and the house- hold has increased among men. 19 These changes may result in increased conflict between the demands of work and family roles for both men and women. 20 Such changes in psychosocial factors associated with the family environment may have some effect on sleep quality and contribute to the social inequalities in sleep.
Although the associations of SES, sex, and work and family characteristics with sleep have been investigated in many European and North American countries, 4, 5, 11 there have been relatively fewer studies in Japan.
1,2,10,13 Furthermore, there have been few studies investigating the overall effects of work and family characteristics on sleep and the impact of these characteristics on SES and sex inequalities in sleep.
The purpose of this study is, therefore, to clarify the following research questions in a population of Japanese civil servants: (1) whether there are SES and sex differences in sleep; (2) whether work and family characteristics contribute to sleep; and, finally, (3) how much of the SES and sex differences in sleep are explained by work and family characteristics.
METHODS
Study Subjects
The Japanese Civil Servants Study is an international collaborative study with the British Civil Servants Study (the Whitehall II study).
14, 21 The subjects of this study are civil servants working in local government in Japan. The subjects mainly consisted of clerical workers, professional and technical workers (technician, teachers, and hospital workers), and office support staff (protection workers, telecommunication workers, and transportation workers). An ad hoc committee of the civil service approved the contents and ethical aspects of this study. The subjects were voluntary participants. A postal questionnaire was distributed and gathered through the personnel section of the local government department between January and February 2003. Altogether, 4272 subjects responded (response rate: 79.2%). After excluding those without relevant data for this study, 3556 subjects (2397 men and 1159 women) represented the study population. The mean age of the subjects was 42.7 years (SD: 10.2 years).
Questionnaire
The questionnaire items were chosen from those used in the Whitehall II study. The English questionnaire was translated into Japanese and then translated back into English by a person who had no knowledge of the original one. The back-translated questionnaire was compared with the original version by researchers in the Whitehall II study. Questionnaire items to evaluate sleep quality were newly added, and questions on grades of employment were changed somewhat to fit with the hierarchal rank system, which is commonly used in Japan.
Measures for Work Characteristics
Psychosocial stress at work, work hours, and shift work were chosen to measure work characteristics of the subjects in the present study. The job control-demand-support model 22 was used to evaluate the psychosocial stress at work. In this model, low control, high demand, and low social support at work are associated with an increased risk for the development of various physical and mental disorders, such as coronary heart disease, 22 musculoskeletal diseases, 23 and depression. 24 It consists of 25 self-reported items (15 items for control at work, 4 items for demand at work, and 6 items for social support at work). 22 Response categories range from 0 (often) to 3 (never). After all items were recoded in the same direction, scores for each scale were calculated by summing the item scores. A higher score for each scale indicates higher control, higher demand, or higher support at work. The reliability coefficient (Cronbach α 25 ) was 0.79 for control, 0.69 for demand, and 0.83 for social support in this study population. This suggests that the questionnaire had moderate to high internal consistency. All the scales were grouped into tertiles for the analysis.
With respect to shift work, the subjects were asked whether they engaged in shift work (yes or no). Regarding work hours, the subjects coded their work hours in terms of 10 response categories, ranging from less than 6 hours to 14 hours or more. These were grouped in the following manner: less than 7 hours, 7 to 9 hours, 9 to 11 hours, 11 hours or more.
Measures for Multiple Roles and Work-Family Conflicts
For employed men and women, domestic roles in the household consist of the roles of the spouse and/or parent who nurture the child. 26 Therefore, the subjects were classified into the following 4 categories: nonmarried subjects (including those never married, divorced, separated, and widowed) with no children (aged less than 15 years) living in the household; nonmarried subjects with children (single parents); married subjects (including those cohabiting) with no children; married (or cohabiting) with children. 26 The questions on family-work conflicts consist of 8 items (4 items for family-to-work conflict and 4 items for work-to-family conflict). 26 Each question has 3 response categories ranging from 0 (never) to 2 (often). Each scale score was calculated by summing the item score. A high score for each scale indicates high conflict. Both the work-to-family conflict and family-to-work conflict variables were grouped into tertiles for the analysis. In this population, the Cronbach α was 0.82 for family-to-work conflict and 0.73 for work to family conflict, implying high internal consistency.
Measure for Sleep Quality
The Pittsburgh Sleep Quality Index (PSQI) was used to measure sleep quality in the previous month (see Appendix) . 27 The PSQI is a self-rated questionnaire consisting of 17 items. 27 A Japanese version of the questionnaire was developed 28 and used in this study. Each item was used to generate 7 components: subjective sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbance, use of sleep medication, and daytime dysfunction. Each component score has a range of 0 to 3. The sum of these 7 component scores yields a global PSQI score, which has a range of 0 to 21. A higher score means lower quality of sleep. This questionnaire has been extensively used to investigate the sleep quality of nonclinical populations 28, 29 and psychiatry patients 27, 28 and has been shown to be a valid and reliable measure of sleep quality. 27, 28 A cut-off score of more than 5.5 has a sensitivity of 80.0% to 85.7% for various patients groups (i.e., those with primary insomnia, major depression, general anxiety disorder, and schizophrenia) and a specificity of 86.6% for control subjects in the Japanese version of the PSQI. 28 We defined subjects with a PSQI global score of more than 5.5 as having poor sleep quality.
In this population, the Cronbach α was 0.62 for the global score, with an acceptable internal consistency.
Grades of Employment
Grades of employment were based on questionnaire information and hierarchically ranked in the following way: senior administrative workers (the highest-grade employees) with an employment grade of section leader or higher (e.g., head of bureau, head of department, deputy head of department, and head of section) and professional equivalents; administrative workers (intermediate-grade employees) with an employment grade of lower than section leader (e.g., assistant head of section and subsection chief) and professional equivalents; civil servants with no particular administrative title (the lowest-grade employees) and professional equivalents.
While one of the major characteristics of payment systems in Japanese organizations is seniority-based wages, a previous study showed that employment grade was the largest contributor to earnings and accounted for, on average, 40% of earnings for employees in a Japanese firm.
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Longstanding Illness
Sleep complaints may be more common among subjects with physical and mental disorders, and subjects with poor health may be more likely to report that they are exposed to stressful work and family environments. Therefore, health status could be a potential confounder for the relationship between psychosocial work and family environment and sleep quality. The subjects were asked to answer yes or no to a question on whether they had a longstanding illness. A positive answer was associated with the presence of various doctor-diagnosed physical and mental diseases in this population.
STATISTICAL ANALYSIS
To evaluate possible selection biases in this study, the difference in age, sex, and grades of employment between the study subjects and those excluded were compared by using an unpaired t-test for a continuous variable (i.e., age) and the χ 2 test for categorical variables (i.e., sex and grades of employment). The differences in the personal attributes between the study subjects and those excluded indicated that there were no significant differences by grades of employment, although those excluded tended to be older and women.
The age-adjusted percentages of disadvantaged work and family characteristics by grades of employment were calculated using 10-year age groups of the lowest-grade employees as the standard population. χ 2 Tests tests were used to evaluate whether there were sex and grade differences in psychosocial work and family characteristics.
Logistic regression analysis was performed to examine (1) whether there were grade and sex differences in poor sleep quality, (2) whether work and family characteristics contributed to poor sleep quality, and (3) how much of the grade and sex differences in poor sleep quality were explained by work and family characteristics. The odds ratios (OR) and 95% confidence intervals (CI) were calculated. The Hosmer-Lemeshow test 30 was used to validate the multivariate models.
Statistical analyses were performed separately by sex because of evidence of a sex difference in the pattern of SES inequalities in health.
14 When sex differences in poor sleep quality before and after adjustment for work and family characteristics were evaluated, the datasets for men and women were combined in the analysis. Statistical analyses were performed using SPSS (10.0.J, SPSS, Inc., Chicago, IL). A 2-tailed p value of less than.05 was considered to be significant. Table 1 shows the characteristics of the study subjects by sex. The women were relatively younger than the men. The majority of women were of the lowest grade of employee, and very few women occupied the highest grade. More women than men had low control and high demands at work. There were no significant sex differences in the level of social support. Significantly more women worked long hours, compared with men. Approximately half of the women were shift workers, which may reflect the large number of hospital workers in this population. Women were more likely to have both high work-to-family conflict and high familyto-work conflict, as compared with men. Approximately one third of the subjects had a longstanding illness. Poor sleep quality was more prevalent among women (31.4%) than men (21.2%). Table 2 shows the age-adjusted grade differences in work and family characteristics and in longstanding illness by sex. In both men and women, lower grades of employment were associated with low control at work, low social support, and shift work. Higher grades of employment were associated with high demands at work. While there was no significant grade difference in the proportion of subjects with long work hours among the 3 SES groups in men, high-grade female employees were likely to work long hours. As for multiple roles, while low-grade employees were more likely to be unmarried if they were men, high-grade female employees were likely to be unmarried, although there was no significant grade difference in unmarried women. While a greater proportion of low-grade male and female employees had young children, the association of employment grade and having young children was significant only for men. There was no significant grade difference in high family-to-work conflict for men and women, while only female high-grade employees were more likely to have work-to-family conflict. No significant grade difference was observed for longstanding illness. Table 3 shows grade differences in poor sleep quality in men before and after adjusting for work and family characteristics. Poor sleep quality increased with lower SES. In comparison with the highest-grade employees, the age-adjusted OR of the lowestgrade employees for poor sleep quality was 1.64 (95% CI: 1.14-2.36) (Model 1). When all of the work characteristics were adjusted for (Model 2), the adjusted OR of the lowest-grade employees for poor sleep quality was attenuated and no longer significant, in comparison with the highest-grade employees (OR=1.31[0.89-1.92]). Psychosocial stress at work (low control, high demand, and low support), long work hours, and shift work were independently associated with poor sleep quality. When multiple roles and family-work conflicts were adjusted for (Model 3), the grade differences in poor sleep quality were further reduced (OR=1. 25 [0.84-1.86]). Both high work-to-family conflict and high familyto-work conflict were strongly related to poor sleep quality. The strength of the relationship between high demand or long work hours and poor sleep quality reduced considerably after adjustment for multiple roles and family-work conflicts. Regardless of the presence or absence of children, being married reduced the risk for poor sleep quality. Although longstanding illness was independently associated with poor sleep quality (Model 4), the grade differences in poor sleep quality hardly changed after adjustment for longstanding illness. Table 4 shows grade differences in poor sleep quality among women before and after adjusting for work and family characteristics. There was no significant difference in poor sleep quality among the three SES groups, and the magnitude and the pattern of the grade differences in poor sleep quality was smaller and less systematic in women than men (Model 1). When the work characteristics were adjusted for (Model 2), the grade differences hardly changed. Psychosocial stress at work, short and long work hours, and shift work were independently associated with poor sleep quality. Although being unmarried, high family-towork and work-to-family conflict, and longstanding illness were independently related to poor sleep quality, the grade difference hardly changed after adjustment for multiple roles and familywork conflicts (Model 3) and longstanding illness (Model 4). The strength of the associations of being 25 to 44 years of age, having high work demands, or having long work hours with poor sleep quality was attenuated when adjusted for multiple roles and family-work conflicts. This suggests that family-work conflicts are higher among middle-aged women and among women with long demanding work. Table 5 shows the sex difference in poor sleep quality before and after adjusting for work and family characteristics. In comparison with that of men, the age-adjusted OR for sleep quality was significant association of being 25 to 54 years of age with poor sleep quality was attenuated after adjustment for multiple roles and family-work conflicts. The contributions of high demand and long work hours to poor sleep quality were also attenuated. The inclusion of longstanding illness in the model (Model 5) hardly changed the magnitude of the sex difference. The Hosmer-Lemeshow tests validated the final models (i.e., Model 4 in Table 3 , Model 4 in Table 4 , and Model 5 in Table 5 ).
RESULTS
The interaction terms of any 2 variables of psychosocial stress at work and family-work conflicts did not significantly add to the models.
DISCUSSION
This study showed that psychosocial stress at work (low control, high demand, and low social support at work), short and long work hours, shift work, being unmarried, high work-to-family conflict, and high family-to-work conflict were independently associated with poor sleep quality in both men and women. In addition, there were significant grade differences in sleep quality in men but not in women. The grade difference was attenuated and no longer significant when adjusted for work and family characteristics. Furthermore, women had poorer sleep quality, compared with men. The sex difference was attenuated and no longer significant after adjustment for work and family characteristics. These results suggest that, in this population, socioeconomic and sex inequalities in sleep may be explained, in part, by socioeconomic and sex differences in work and family characteristics.
Work and Family Characteristics and Sleep
A number of epidemiologic studies have shown that psychoso- cial stress at work is associated with various physical and mental disorders. 2, 4, [22] [23] [24] With respect to sleep quality, Åkerstedt et al 4 reported that hectic work and physically strenuous work were independently associated with disturbed sleep in a representative Swedish population. Nakata et al 2 showed that low social support at work was related to insomnia in Japanese shift workers. It is well known that shift work is associated with disturbed sleep. 4, 31, 32 With regard to work hours, Ribet et al 33 reported that long work Model 1 is adjusted for sex and age; Model 2, adjusted for sex, age, and grades; Model 3, adjusted for sex, age, grades, and work characteristics (control, demand, support, work hours, and shift work; Model 4, adjusted for sex, age, grades, work characteristics, and family characteristics (roles, familyto-work conflict and work-to-family conflict); Model 5, adjusted for sex, age, grades, work and family characteristics, and longstanding illness.
hours of more than 48 hours a week was related to sleep disturbances in a French population. In the present study, both short and long work hours were associated with poor sleep quality. Although the reason for the high prevalence of poor sleep quality among employees working less than 7 hours is not clear, preclinical diseases and other problems that were not measured in this study may negatively influence their sleep quality. In the present study, regardless of the presence or absence of children, married men and women were more likely to have better sleep quality than were single men and women. Chandola et al 26 reported that, regardless of the presence or absence of children, married men and women had better mental health scores than did nonmarried men and women in Britain, Finland, and Japan. In addition, both high work-to-family conflict and high family-to-work conflict were independently associated with poor mental health. The present study confirmed these findings.
Inequalities in Sleep Based on SES and Sex
Previous studies have shown that poor sleep quality was more common in low-SES individuals than high-SES individuals. 5, 10, 11 In the present study, there was a significant grade difference in poor sleep quality among the 3 SES groups in men. The association of grades of employment with poor sleep quality was attenuated and no longer significant when adjusted for various work characteristics. Control at work, social support, and shift work may contribute more to the reduction in the grade difference in sleep than do demands at work and work hours because no significant grade difference in work hours and higher demands at work were observed among higher-grade employees, although both of them were independently associated with poor sleep quality. Although the grade difference among men reduced further after adjustment for family-work conflicts and multiple roles, the magnitude of the reduction in the grade difference was relatively smaller than the reduction after adjustment for work characteristics. This may partly reflect the observation that, although high work-family conflicts were strongly associated with poor sleep quality, there were no significant grade differences among workfamily conflicts in men. It is worth noting that the association of high demand or long work hours with poor sleep was no longer significant after adjustment for family-work conflicts and multiple roles. This may indicate that the association of demand or long work hours with poor sleep quality was strongly confounded by family-work conflicts and family structure. This may be reasonable because demanding work may negatively affect family life, and, inversely, stressful family life may negatively affect working life. Being married contributed more to the reduction in the grade difference than did family-work conflicts and having young children because family-work conflicts did not significantly differ among the 3 SES groups and high-grade employees were not likely to have young children.
In contrast to men, there was no significant grade difference in poor sleep quality among women. In addition, the pattern of the grade difference in women was somewhat different than that in men (i.e., a linear trend in the grade difference in the prevalence of poor sleep quality was not observed in women). Moreover, the grade difference in poor sleep quality hardly changed after adjustment for the various work and family characteristics, despite the fact that many of the work and family characteristics were independently associated with poor sleep quality. This may partly reflect the different patterns of distribution of the risk factors for poor sleep quality between men and women (i.e., in women, some of the risk factors are more common among high-grade employees than low-grade employees).
Martikainen et al 14 reported that there are SES inequalities in perceived health and physical functioning among men and women in Britain and Finland and among men in Japan (i.e., the lower the SES, the poorer the health). However, in their study, the pattern of ill health was less consistent and small among Japanese women. The findings from the present study are, therefore, consistent with the existing data. Different patterns of female laborforce participation and differences in female occupations between countries may contribute to the difference in the pattern of SES difference in health between Japan and the 2 European nations. In addition, there is some evidence that the association of SES with health among women is not as strong when women are classified by their own occupation rather than the occupation of their head of household. 34 It is possible that household SES differences in sleep quality among Japanese women may resemble the pattern among men, but such data are not available in the present study. Furthermore, because the number of the highest-grade employees among women was very small, the results pertaining to the pattern of grade difference in women should be treated cautiously.
In the present study, women were more likely than men to have poor sleep quality. In addition, the sex difference was considerably attenuated and no longer significant after adjustment for work and family characteristics. The attenuation in the sex difference in the multivariate models could be explained by the greater prevalence of disadvantaged work and family characteristics among women. It has been generally agreed that there are sex differences in somatic and psychological symptoms. Martikainen et al 14 reported that the prevalence of poor perceived health and physical functioning was higher in women than in men in Britain, Finland, and Japan. Doi et al 1 reported that poor sleep quality, as measured by the PSQI, was more prevalent among women than among men in the majority of age groups. The overall prevalence of poor sleep quality was 26.4% for men and 31.1% for women. 1 Although biologic factors, health behaviors, and reporting differences have been suggested as possible explanations for the sex difference in health, 35 the sex difference in work and family characteristics may also be one of the possible explanations for the sex difference in the health of employees.
Methodologic Considerations
It should be mentioned that there are several methodologic limitations that may affect the interpretations of the findings of the present study. Firstly, the present study is a cross-sectional study, which makes it difficult to determine the causal nature of these associations of work and family characteristics, illness, or SES with sleep quality. However, there was little evidence for an effect of poor physical and mental health on change in grades of employment in the British civil servants study. 36 The relationship between SES and sleep may not be explained primarily by healthrelated downward morbidity. It may also be difficult to determine the causal order of work and family characteristics with sleep quality in a cross-sectional study. For example, daytime dysfunction as a consequence of poor sleep quality may influence the subjects' evaluation of their work characteristics. Longitudinal research is necessary to clarify this causality.
Secondly, the subjects of this study are working civil servants, which may make it difficult to generalize the results of this study. The civil servants were relatively young, well-educated, and white-collar workers, in comparison with the general Japanese adult population. Individuals at the extremes of the SES groups could not be included in this study design, and, therefore, social inequality in sleep may be much larger in the general adult population.
CONCLUSION
Psychosocial stress at work, shift work, short and long working hours, being unmarried, and work-family conflicts were associated with poor sleep quality in Japanese civil servants. Although there were grade differences in poor sleep quality among men, these differences were considerably attenuated and no longer significant when adjusted for work and family characteristics. In contrast, among women, grade differences in sleep quality were not observed. A sex difference in poor sleep quality was also observed, and the difference was considerably attenuated and no longer significant after adjustment for work and family characteristics. These results suggest that improvements in socioeconomic and sex differences in work and family characteristics may be important for reducing the socioeconomic and sex inequalities in sleep.
APPENDIX Pittsburgh Sleep Quality Index
The following questions relate to your usual sleep habits during the past month only. Your answers should indicate the most accurate reply for the majority of days and nights in the past month. (In No. 1-4 , subjects are asked to answer in hours and minutes. In Nos. 5-9, the subjects are asked to check the one best response.) During the past month, how often have you taken medicine (prescribed or "over the counter") to help your sleep? (Not during the past month, less than once a week, once or twice a week, three or more times a week) During the past month, how often have you had trouble staying awake while driving, eating meals, or engaging in social activity? (Not during the past month, less than once a week, once or twice a week, three or more times a week) During the past month, how much of a problem has it been for you to keep up enough enthusiasm to get things done? (No problem at all, only a very slight problem, somewhat of a problem, a very big problem)
